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(54) CARBOXYLATED POLYMER COMPOSITION 

(57) A carboxyl group-containing polymer composi- 
tion comprising 1 00 parts by weight of a carboxyl group- 
containing polymer (A) prepared by copolymerizing an 
a,p-unsaturated carboxylic acid (a) with a compound (b) 
having at least two ethylenic unsaturated groups; and 
0.01 to 20 parts by weight of at least one compound (B) 
selected from an ester (c) obtained from a polyhydric 
alcohol and a fatty acid, and an alkylene oxide adduct 



of an ester (d) obtained from a polyhydric alcohol and a 
fatty acid. Since the carboxyl group-containing polymer 
composition is excellent in the solubility in water and 
gives the aqueous solution excellent thickening proper- 
ty, the polymer composition can be suitably used as a 
thickener for various aqueous solutions. 
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Description 

TECHNICAL FIFI n 



solutrons. ^ ^^'^^^^'V used as a thickener 

BACKGROUND ART 

'^^''L'iZ:^^^^^^ ^^en conventionally used as thickeners for various 

acopolymerofana.p-unsaturatedcr*oxyScL^^^^^^^^ ""T"'',- '"«»«"ce. 

a copolymer of an a.p-unsaturated carbox^iracid w^^^^^^^ Patent No. 2,923.692) 

a copolymer of an a.p-unsaturated carboxyllc add wTtSTJh^^^^^^^^^ p'"''°"^ 2.958.679); 

an a.p-unsaturated carboxyllc acid with glyciSS methallS 

58-84819); and the like. ^ methaciylate or the like (Japanese Patent Laid-Open No. Sho 

.=.u.»n wi« an Mkall ,o give . n^M.ed v^=Z soluZ "•■«^«'"'9 the 

containing polymer is dissolved in water unLsloved nowlr , ^ ^^^e" the cross-linked carboxyl- 

powder lumps are generated, a gel-lit ayor s tred^^^^^^^ 7"' Xl'' '° 9«"^^«ted. and once the undissloved 
rateofpenetrationofwaterintothlinrma,^^^^^^^^^^^^ 

solution. Therefore, when the above-mentioned c^Sb^^^^^ 
cessitated gradual addition of the cross-linrd^aS 1^^^^ 

Which is an operation low in production efficren^Tn oL^rn^ under high-speed agitation, 

in some cases, there is a defect such thi7sSi2ed5^^^^^^^^ °' undissloved powder lumps, and 

powder lumps is necessitated '^ '^''^®'*'^'®*°'^'"9<^«^'^e'o'-P^eventionofthegenerationof undissloved 

iStionsC^^^^^^^^^^^ V.COUS solution is. the wider the 

.t has been earnestly desired to develop a polyrf^Vtl^eS 



55 



DISCLOSURE OF INVENTIOM 
[0006] 



St above-mentioned prior art. An object of the 

and giving an excellent thickening prope^to ^neut^^^^^^^ «°'"bility in water 

solution of the polymer with an alkali neutralized viscous solution obtained by neutralizing the aqueous 

Tglfll™^^^^^^^ 

With a compound (b) having at least nTethylen^ uSt^ratS '"9 an a.p-unsaturated carboxyllc acid (a) 

compound (B) selected from an esteV^c)7b£ed fZ^ a^^^^^^^^ ° '° ^° ^^'^^ '^^ ^^'9ht of at least one 

adduct Of an ester (d) obtained from a tl^^TIZ^TlZ^T ' ^" ^'^'^"^ 

BEST MODE FOR CARRYI NG OUT THE IN\/FMTir.M 

lh«T., acT«lc acid is p,»t.raWa b«»„s, acrvfc alw i ^ " '" «' « t»o WMs. Among 

.00,0, "---«-a™i«,.e.r^ir4rs^^s::rc^:j*™ 
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composition (A) is not less than 90% by weight, preferably not less than 97% by weight, from the viewpoint of sup- 
pressing the generation of an insoluble gel in the neutralized viscous solution prepared by using the carboxyl group- 
containing polymer composition of the present invention, and that the amount is not more than 99.99% by weight, 
preferably not more than 99.95% by weight, from the viewpoint of improving the thicl<ening property of the above- 
5 mentioned neutralized viscous solution. The preferred amount of the a,3-unsaturatedcarboxylic acid (a) is 90 to 99.99% 
by weight, more preferably 97 to 99.95% by weight. 

[0011] The compound (b) having at least two ethylenic unsaturated groups is not limited to specified ones, as long 
as the compound can be dissolved in an inert solvent mentioned below, and includes, for instance, acrylate esters in 
which at least two groups of a polyol, such as ethylene glycol, propylene glycol, polyoxyethylene glycol, polyoxypro- 
10 pylene glycol, glycerol, polyglycerol, trimethylolpropane, pentaerythritol, saccharose or sorbitol, are substituted with 
acrylic acid; methacrylate esters in which at least two groups of a polyol are substituted with methacryllc acid; allyl 
ethers in which at least two groups of a polyol are substituted; diallyl phthalate, triallyl phosphate, allyl methacrylate, 
tetraallyloxyethane, triallyl cyanurate, divinyl adipate, vinyl crotonate, 1 ,5-hexadiene, divinylbenzene, and the lil<e. 
These can be used alone or in admixture of at least two kinds. Among them, at least one of pentaerythritol tetraallyl 
ether, tetraallyloxyethane, triallyl phosphate and polyallyl saccharose is preferable, from the viewpoints of giving high 
thickening property and imparting high suspension stability to an emulsion, a suspension or the like In a small amount. 
[0012] It is desired that the amount of the compound (b) having at least two ethylenic unsaturated groups In the 
carboxyl group-containing polymer composition (A) is not less than 0.01% by weight, preferably not less than 0.05% 
by weight, from the viewpoint of improving the thickening property of the neutralized viscous solution prepared by using 
20 the carboxyl group-containing polymer composition of the present invention, and that the amount is not more than 1 0% 
by weight, preferably not more than 3% by weight, from the viewpoint of suppressing the generation of an insoluble 
gel in the above-mentioned neutralized viscous solution. The preferred amount of the compound (b) having at least 
two ethylenic unsaturated groups is 0.01 to 10% by weight, more preferably 0.05 to 3% by weight. 
[0013] When the cc,p-unsatu rated carboxylic acid (a) is copolymerized with the compound (b) having at least two 
25 ethylenic unsaturated groups, there can be added an a,p-unsaturated compound other than the above-mentioned a, 
p-unsaturated carboxylic acid (a) as a monomer component of the carboxyl group-containing polymer (A), from the 
viewpoints of increasing thickeriing property and improving stability of an emulsion or suspension. 
[0014] The kinds of the above-mentioned a.^-unsaturated compounds are not limited to specified ones. Concrete 
examples of the a, p- unsaturated compounds include acrylate esters such as alkyi acrylates having an alkyi group of 
30 1 to 30 carbon atoms, such as methyl acrylate, ethyl acrylate, isopropyl acrylate, butyl acrylate, octyl acrylate, 2-ethyI 
acrylate, decyl acrylate. lauroyi acrylate and stearyl acrylate, and epoxy group-containing acrylates such as glycidyl 
acrylate; their corresponding methacrylate esters; glycidyl ethers such as vinyl glycidyl ether, isopropenyl glycidyl ether, 
allyl glycidyl ether and butenyl glycidyl ether; acrylamides such as acrylamide, N-methylacrylamide, N-ethylacrylamide 
and N-t-butylacrylamide; their corresponding methacrylamides; vinyl esters such as vinyl acetate, vinyl propionate and 
35 vinyl benzoate; and the like. These can be used alone or in admixture of at least two kinds. 

[001 5] It is desired that the amount of the above-mentioned a,p-unsaturated compound on the basis of 1 00 parts by 
weight of the total amount of the a.p-unsaturated carboxylic acid (a) and the compound (b) having at least two ethylenic 
unsaturated groups is not less than 0.1 parts by weight, preferably not less than 1 part by weight, from the viewpoints 
of increasing thickening property and improving stability of an emulsion or suspension by the addition of the a,p- 
40 unsaturated compound, and the amount is not more than 20 parts by weight, preferably not more than 10 parts by 
weight, from the viewpoint of the avoidance of a drastic decrease of the thickening property. The preferred amount of 
the a,p-unsaturated compound is 0.1 to 20 parts by weight, more preferably 1 to 10 parts by weight. 
[0016] The compound (B) is at least one of an ester (c) obtained from a polyhydric alcohol and a fatty acid, and an 
alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a fatty acid. The ester (c) obtained from 
45 a polyhydric alcohol and a fatty acid, and the alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol 
and a fatty acid can be used alone or in admixture of at least two kinds. 

[0017] The polyhydric alcohol used in the ester (c) obtained from a polyhydric alcohol and a fatty acid is not limited 
to specified ones. Preferred examples of the polyhydric alcohol include polyhydric alcohols selected from the group 
consisting of glycerol, polyglycerol, sorbitol and sorbitan. These can be used alone or in admixture of at least two kinds. 
so [0018] In addition, the preferred examples of the fatty acid in the ester (c) obtained from a polyhydric alcohol and a 
fatty acid include fatty acids selected from the group consisting of stearic acid, isostearic acid and olefc acid. These 
can be used alone or in admixture of at least two kinds. 

[0019] Representative examples of the ester (c) obtained from a polyhydric alcohol and a fatty acid include an ester 
obtained from glycerol or polyglycerol, and a fatty acid having 10 to 30 carbon atoms. These can be used alone or in 
55 admixture of at least two kinds. Among them, an ester obtained from glycerol or polyglycerol, and stearic acid, isostearic 
acid or oleic acid is preferable. 

[0020] Concrete examples of a stearate ester include glyceryl stearate, glyceryl distearate, glyceryl tristearate, dig- 
lyceryl stearate, tetraglyceryl stearate, tetraglyceryl tristearate. tetraglyceryl pentastearate, hexaglyceryl stearate. 
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sTe?r£S:^re"^^^^^^^^^^ ^-^'V-ry. distea.te. d^^g^cery, tri- 

be used alone or in admixtre oTat LsS^^^^^^ •^eptastearate. decaglyceryl decastearate. and the like. These can 

s ''os^l^:":^^^^^^^ glycerviisostearate, dig.yceo.. isostearate. decaglyceryl 

talsosteara e. decaglyXl SSstearJe a^n^^^^ decaglyceryl pentaisostearate. decaglyce^i hep- 

10022] Concrete LL^es' rr^^^^^^^ 

oleate. diglyceryl dioleate tetraalvceM J. t«^^^^ ^^''^'^^ 9'^^^^' diglyceryl 

taoleate, decagTycerJl otatrS£^^^ pentaoleate, hexaglyceryl oleate, hexaglyce^l pen- 

heptaoleate. dLagl^ryl decaoSe^nd he^ k^T^^^^^ ^^^^S'^^^'V' pentaoleate, decaglyceryl 

[0023, A,nor,gthlL^Tcr^^^^^^^^ 

eryl pentaoleate. decag^ceryl diisostearate, deLglycerll Se hexaalvc^rvToS^^t t^^^ decaoleate. decaglyc- 
oleate and glyceryl trioleate are preferable bBo^u^J^r7ri>r^!. i^' ''^''^9'^'=®'^ tetraglyceryl stearate, diglyceryl 

water solubn.?y can be obtaiSn a smaM arSum Qroup-conta.ning polymercompositlon having a desired 

^. The., en's; ':,z rd'*4;rrj;r ^"*°'* 

•(CH2CHR'.0)„. ,„ 

alone o, In^dmLro ll mIIIZ. linS '»''°'**>*"» tdlsoMeara,., and Ih. «k.. Thaaa can be u»ad 

PoJ^WhylarSoaSc ai^^^^^ P'>'Voxyoth,la„a hydrosanatod oaalor oil fcoa»a«;, 

»» cause a oaLxyl aro3^^M„r„T, ""s^ataarale, and polyoxyelhytene aoMol taliaolaat. are preferable be 

ce„.l„ln,p.^ercon,^Zr=l"i:7CCr„^^^^^^^^^ 



40 



45 
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[0034] The amount of the compound (B) which is at least one of the ester (c) obtained from a polyhydric alcohol and 
a fatty acid and the alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a fatty acid on the 
basis of 1 00 parts by weight of the carboxyl group-containing polymer composition (A)» is not less than 0.01 parts by 
weight, preferably not less than 0,1 parts by weight, from the viewpoint of Improving solubility of the carboxyl group- 
5 containing polymer composition of the present Invention In water, and the amount is not more than 20 parts by weight, 
preferably not more than 10 parts by weight, from the viewpoint of sufficiently exhibiting the thickening effect of the 
carboxyl group-containing polymer composition of the present invention. The amount of the compound (B) is 0.01 to 
20 parts by weight, preferably 0.1 to 10 parts by weight. , . 

[0035] The process for preparing the carboxyl group-containing polymer composition of the present invention is not 
10 limited to specified ones. The carboxyl group-containing polymer composition of the present invention can be, for 
Instance, prepared by the following methods: 

(1) a process for polymerizing an a.p-unsaturated carboxylic acid (a) with a compound (b) having at least two 
ethylenic unsaturated groups in the coexistence of an ester (c) obtained from a polyhydric alcohol and a fatty acid 

IS and/or an alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a fatty acid In a desired 

amount from an initial stage of the polymerization; 

(2) a process comprising mixing an a,|3-unsaturated carboxylic acid (a) with a compound (b) having at least two 
ethylenic unsaturated groups, and polymerizing the a,p-unsaturated carlDoxylic acid (a) with the compound (b) 
having at least two ethylenic unsaturated groups, with continuously adding an ester (c) obtained from a polyhydric 

^0 alcohol and a fatty acid and/or an alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a 

fatty acid to the resulting mixture; 

(3) a process comprising previously polymerizing an a,p-unsaturated carboxylic acid (a) with a compound (b) 
having at least two ethylenic unsaturated groups to give a sluny, and after the temnination of the polymerization, 
adding an ester (c) obtained from a polyhydric alcohol and a fatty acid and/or an alkylene oxide adduct of an ester 

25 (d) obtained from a polyhydric alcohol and a fatty acid to the resulting slurry; and 

(4) a process comprising mixing an a,p-unsaturated carboxylic acid (a), with an ester (c) obtained from a polyhydric 
alcqhol.and a fatty acid and/or an alkylene oxide adduct of an ester (d) obtained fronri a polyhydric alcohol and a 
fatty acid; and thereafter carrying out the polymerization, with contiriuously adding a compound (b) having at least 
two ethylenic unsaturated groups to this resulting mixture. 

30 

[0036] More specifically, for instance. In the above-mentioned process (1 ), a reaction vessel equipped with a stirrer, 
a thermometer, a nitrogen gas inlet tube and a reflux condenser Is charged with an a,p-unsaturated carisoxylic acid 
(a), a compound (b) having at least two ethylenic unsaturated groups, an ester (c) obtained from a polyhydric alcohol 
and a fatty acid and/or an alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a fatty acid, a 

35 radical polymerization initiator and an inert solvent, each component being previously weighed to a desired amount. 
[0037] The contents inside the reaction vessel are mixed with stirring, to have a homogeneous composition. There- 
after, in order to remove oxygen gas contained in the upper space of the reaction vessel and dissolved oxygen dissolved 
in the contents, nitrogen gas is blown into the contents. The polymerization reaction can be carried out by heating at 
20° to 120''C, preferably 30** to QO^'C with a warm bath or the like. The polymerization reaction is usually temninated 

^0 at 2 to 10 hours. 

[0038] Afterthe termination of the polymerization reaction, an inert solvent is distilled from the reaction solution, with 
heating the reaction mixture under reduced pressure or normal pressure, whereby a carboxyl group-containing polymer 
composition can be obtained in the form of fine white powders. 

[0039] It is desired that the total charged amount of the a.p-unsaturated carboxylic acid and the compound having 
45 at least two ethylenic unsaturated groups In the entire charged amounts of the a,p-unsaturated carboxylic acid (a), the 
compound (b) having at least two ethylenic unsaturated groups, the ester (c) obtained from a polyhydric alcohol and 
a fatty acid, the alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a fatty acid, the radical 
polymerization initiator and the inert solvent is not less than 1% by weight, preferably not less than 5% by weight, from 
the viewpoints of increasing volume efficiency and improving productivity, and that the amount is not more than 30% 
so by weight, preferably not more than 25% by weight, from the viewpoints of the avoidance of the increase in the viscosity 
of the slurry which is caused by the remarkable precipitation of the polymer In the progress of the polymerization 
reaction, and smooth progress of the reaction. The preferred total charged amount is 1 to 30% by weight, more pref- 
erably 5 to 25% by weight. 

[0040] The inert solvent is not limited to specified ones, as long as the solvent dissolves the a,p-unsaturated car- 
S5 boxylic acid (a) and the compound (b) having at least two ethylenic unsaturated groups, but does not dissolve the 
resulting carboxyl group-containing polymer composition. Representative examples of the inert solvent include aliphatic 
hydrocarbons having 2 to 8 carbon atoms which may be substituted with a halogen, such as ethylene dichloride, nonmal 
pentane, normal hexane, Isohexane, nomnal heptane, normal octane and isooctane; allcyclic hydrocarbons having 5 
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drocaSns whTh may b^^^^^^^^^^^ -d methyl cyCohexane; aromatic hy- 

acetates such as ethyl LeS^and isoolvl 1^^^^^^^^^^ .7^ ^ ''y'^"^ ^"'^ chlorobenzene; alkyi 

isobulyl ketone; an^Tey^T^eTcanZu^^^^^^ """"^ ^^^^V "^^hyl 
ethylene dlchloride. normafhSanrcJcloLxan^^^ 
of stable quality and eaTy avSSt^^^^^^^^^ ^ ^ ^^^^^ 

S aL'i^otobC^;^^^^^^^^^ "°^.;7^^.«° -es. concrete examples thereof 

increa'sing the PolymeSc^^" action ' ° "^'S"^^' ^'^«P°'"t °f 

not more than 30/by weight. 'nT^nl.Tr::^^^^^^^^^ ]°'^' ^ -'S^^t. preferably 

prefen-ed amount of the radical polymerization initiator is 0 1 to 1 or LI? k? ^ polymenzat.on reaction. The 
[0043] It is preferable that oxyqen is orevlousrrLmovLv 1 ^ Preferably 0.3 to 3% by weight, 

during the rea'ction would ImpTt^^iSl^^^^^^^^ 

instance, an inert gas atmosohere such as nirmn^n P^^reraDie that the atmosphere dunng the reaction is, for 

the oxygen. atmosphere such as nitrogen gas or argon gas. from the viewpoint of avoidance of influence by 

SssIL^Snrri^^^^^^^^^^^^ 

present invention in water, and the^eX Sin^^^^^^^^ group-containing polymer composition of the 

sodium hydroxide ortriethanolan^ine ^Jrsn^^^^^^^^ 'T"" '° ^ '° " ^ ''^^^ ^^'^'^ 

[^^^ir^eT^hrat^r^"^^"*'^"™^ 
Sov:rpre^icr;^^^^^^^^^^^^^ 

containing polymer and the oolwm^r Z^^r,! T ''°'"P^'®'' ^° ^^^^t of a conventional cross-linked carboxyl group- : 
aqueous so'uSore neut'SonTi^'^^^^^^^ TZr"'""' ^-^^r Aiso. since the viscosi^of th'a 

centratlon. . neutralization .s very low, the polymer composition can be dissolved in water in a high con- 

Sf t^pSnTrnl^rnU" d:fcS^^^^^ °^ 9-"P-containing polymer compo- 

as follows: An ether bororhydro^lCup o^^he esterTXr '\ " ^^^^^^^'^ ^^-"^^^ '° 

ethylene oxide group of the alkylenToSraSduc^ ^/n 1 1 ^^^^ ^ poiyhydric alcohol and a fatty acid, or an 

and carboxyl group of me c^iJo^yrorourcontalnr^^^^^ ^^'^ ^ a fatty acid, 

hydrophobi'c g'roup' (hyd^^brLrp'ou^^^^^^^^^^^^^ an a^ceni 

that initial hydration of the carboxvl nrc^Mn onnt=i„i Jl?^ maKes ine carboxyl group-containing polymer hydrophobic, so 

Sn o^t;l*emtvtt:o'rrLsTs^^^^^^^^ °' ^-up-containing poVmercom- 

be as follows. The ester (c) SnedtoraS^^^^^ . T '^'^'"'^^ P-"^"^"*' " P^°''«bly assumed to 

(d) Obtained from a polyhydiS S^ho an^ a acW tro^.^^ ^ °' ^"^'^"^ ^^'^"'^^ °^ an ester 

or ionic bond and the likeTnd^Srebv tht oS^ 

as compared to the c;iwrrtriS:Cr^^^^^^^ 

EXAMPLES 



Example 1 
[0049] 



rdeLe''rwarcta;g°:rjh1'o g^^^^^ Z^'' ' ^ "'^o^- ^as inlet tube and a reflux 

tetraallyl etheras a comprund^b) havi^a^ leJs^^^^^ an «.p ^^^^oxylic acid (a), 0.42 g of pentaerythritol 
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gas was blown into the solution at a flow rate of 100 ml/minute for 1 hour in order to remove oxygen gas existing in 
the upper space of the flask and oxygen dissolved in the resulting solution. Subsequently, a polymerization reaction 
was carried out for 3 hours by heating the solution to ZO** to TS^'C under nitrogen gas atmosphere. 
[0050] After the termination of the polymerization reaction, the slurry formed was heated to about 1 lO^'C. and ethylene 
5 dichloride was distilled, to give 60 g of a carboxyl group-containing polymer composition in the form of white fine 
powders. 

[0051] Dissolving time without stirring and dissolving time with stirring of the resulting carboxyl group-containing 
polymer composition, viscosity of the solution and viscosity of the neutralized viscous solution were detemnined by the 
following methods. The results are shown in Table 1 . 

10 

(1 ) Dissolving Time Without Stirring 

[0052] A 500-ml beaker Is charged with 298.5 g of ion-exchanged water, and 1.5 g of a carboxyl group-containing 
polymer composition is supplied to the beaker at once without stirring. Thereafter, the dissolving state is visually ob- 
15 served, and the time period necessitated for changing white powders of the carboxyl group-containing polymer com- 
position Into transparent is determined. 

(2) Dissolving Time With Stirring 

20 [0053] A 500-ml beaker is charged with 298.5 g of ion-exchanged water. The water is stirred at a rotational speed 
of 300 rpm using a stin-er equipped with 4 impeller paddles (diameter of impeller: 50 mm), and 1.5 g of a carboxyl 
group-containing polymer composition Is supplied to the beaker at once. Thereafter, the dissolving state is visually 
observed, and the time period necessitated for changing white powders of the carboxyl group-containing polymer 
composition into transparent is detemnined. 

25 

(3) Viscosity of Solution 

[0054] . The viscosity of a 0.5% by weight solution obtained when determining the dissolving time with stirring as 
described in the above Item (2) is determined at 25®C using a Brookfield type rotational viscometer at 20 rpm. 

30 

(4) Viscosity of Neutralized Viscous Solution 

[0055] A 0.5% by weight solution obtained when detemnining the dissolving time with stirring as described in the 
above item (2) was neutralized with sodium hydroxide to pH 7, to give a neutralized viscous solution. 
35 [0056] The viscosity of this neutralized viscous solution is detemnined at 25«C using a Brookfield type rotational 
viscometer at 20 rpm. 

Examples 2 and 3 

40 [0057] The same procedures as in Example 1 were carried out except that the amount of the polyoxyethylene castor 
oil used in Example 1 was changed to 0.6 g (Example 2) or 6.0 g (Example 3), to give 60 g (Example 2) or 67 g (Example 
3) of a carboxyl group-containing polymer composition in the form of white fine powders. 

[0058] The dissolving time without stimng and the dissolving time with stin-ing of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
detemnined in the same manner as in Example 1 . The results are shown in Table 1 . 

Example 4 

[0059] A 500-ml four-necked flask equipped with a stirrer, a dropping funnel, a thermometer, a nitrogen gas inlettube 
50 and a reflux condenser was charged with 40 g of acrylic acid as an a,p-unsaturated carboxylic acid (a), 3.0 g of poly- 
oxyethylene castor oil (manufactured by NIKKO CHEMICALS CO., LTD. under the trade name of CO-3; adduct with 
3 moles of ethylene oxide) as an alkylene oxide adduct of an estier (d) obtained from a polyhydric alcohol and a fatty 
acid, 0.14 g of azobisisobutyronitxile and 223 g of normal hexane. The mixture was homogeneously mixed with stirring, 
and thereafter nitrogen gas was blown into the solution at a flow rate of 100 ml/minute for 1 hour in order to remove 
55 oxygen existing in the upper space of the flask and oxygen dissolved in the resulting solution. Subsequently, the solution 
was heated to 55** to ecc under nitrogen gas atmosphere, and a mixed solution consisting of 0.45 g of polyallyl 
saccharose as a compound (b) having at least two ethylenically unsaturated groups and 10 g of nomnal hexane was 
added dropwise to the flask over a period of about 2 hours. Thereafter, the polymerization reaction was carried out for 
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1 hour 

[0060] After the termination of the polymerization reaction , the slurry formed was heated to about 1 1 0-c «nri nnrr^o. 
Example 5 

Comparative Example 1 

Ex?rn'p.eT wiTot ZZTZ^loo^iTlV "f" ^''^^^^ '^^^ Po.yoxyethy.ene castor oi, used in 

Comparative Examples 2 and 3 

g (Comoarative ^yamni^ o^ r^r 77 « " "'""^ g (t^omparative Example 2) or 15 g (Comparative Example 3). to give 60 



35 




Table 1 




Example Nos. 


Dissolving Time 


Viscosity of Solution 
(mPa»s) 


Viscosity of Neutralized 
Viscous Solution 












(mPa»s) 


40 




Without Stirring 
(min.) 


With Stirring 
(min.) 




45 


Example 1 
Example 2 
Example 3 
Example 4 
Example 5 


20 
70 
15 
35 
20 


3 
10 
2 
6 
3 


2 
8 
0.8 
5 


59000 
49000 
45000 
38500 








150 


680 
680 
0.1 


38000 
38000 
26000 


SO 


Comparative Example 2 
Comparative Example 3 


960 

15 


145 

2 
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fS» 'k?"k^®.^®!" ^'^^^^^"^ results Shown in Table 1 that according to the processes of Examples 1 to 5 
Sl^nn n ^ group-containing polymer composition showing shoS dissoMnrtlmJTJ^ Jithoui 

pr:ZT^;T.u^^^^^ ^"^ -^-y ^'9^ ^'--'^to a neut:zirsctuTsrt^^^^ 

fpZ l^ir, ! '^'"9 solution, since a given amount of an ester (c) obtained from a polyhydric alcohol and a 

fatty acd or an alkylene oxide adduct of an ester (d) obtained from a polyhydric alcohol and a taTacW is used 
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Example 6 

[0067] The same procedures as in Example 1 were carried out except that 3.0 g of a polyoxyethylene hydrogenated 
castor oil (manufactured by NIKKO CHEMICALS CO., LTD. under the trade name of HCO-10; adduct with 10 moles 
5 of ethylene oxide) was added in place of the polyoxyethylene castor oil used in Example 1 , to give 61 g of a carboxyl 
group-containing polymer composition in the form of white fine powders. 

[0068] The dissolving time without stinring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
detemnined in the same manner as in Example 1 . The results are shown In Table 2. 

10 

Example 7 

[0069] The same procedures as in Example 1 were carried out except that 3.0 g of polyoxyethylene hydrogenated 
castor oil isostearate (manufactured by NOF CORPORATION under the trade name of UNIOX HC-40 MIS; adduct 
15 with 10 moles of ethylene oxide) was added in place of the polyoxyethylene castor oil used in Example 1 , to give 61 
g of a carboxyl group-containing polymer composition in the form of white fine powders. 

[0070] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
determined in the same manner as in Example 1 . The results are shown in Table 2. 

20 

Example 8 

[0071] The same procedures as in Example 1 were carried out except that 3.0 g of polyoxyethylene sorbitol 
tetraoleate (manufactured by NIKKO CHEMICALS CO., LTD. under the trade name of GO-4; adduct with 6 moles of 
25 ethylene oxide) was added in place of the polyoxyethylene castor oil used in Example 1 , to give 61 g of a carboxyl 
group-containing polymer composition in the form of white fine powders. 

[0072] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- . 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
determined in the same manner as in Example 1 . The results are shown In Table 2. 

30 

Example 9 

[0073] The same procedures as in Example 1 were can-led out except that 3.0 g of polyoxyethylene sorbitol hexas- 
tearate (manufactured by NIKKO CHEMICALS CO., LTD. under the trade name of GS-6; adduct with 6 moles of eth- 
35 yiene oxide) was added In place of the polyoxyethylene castor oil used In Example 1 , to give 61 g of a carboxyl group- 
containing polymer composition in the fomri of white fine powders. 

[0074] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
detennlned in the same manner as in Example 1 . The results are shown in Table 2. 

40 

Example 1 0 

[0075] The same procedures as in Exaniple 1 were carried out except that 3.0 g of polyoxyethylene glyceryl mo- 
nooleate (manufactured by NIKKO CHEMICALS CO., LTD. under the trade name of TMGO-15; adduct with .15 moles 
^5 of ethylene oxide) was added In place of the polyoxyethylene castor oil used In Example 1 , to give 61 g of a carboxyl 
group-containing polymer composition in the form of white fine powders. 

[0076] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
determined in the same manner as In Example 1 . The results are shown in Table 2. 

so 

Example 11 

[0077] The same procedures as in Example 1 were carried out except that 3.0 g of polyoxyethylene hydrogenated 
castor oil triisostearate (trade name: RWIS-360; adduct with 60 moles of ethylene oxide; manufactured by Nihon Emul- 
S5 sion Co., Ltd.) was added in place of the polyoxyethylene castor oil used in Example 1 , to give 61 g of a carboxyl group- 
containing polymer composition in the form of white fine powders. 

[0078] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
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determined in the same manner as in Example 1 . The 
Example 12 



results are shown in Table 2. 



adduct With 60 moles of ethylene oxide) and 1 5 q of oolTvlth!^ ? ' • """"^^'^^^ t^^de name of RWIS-360; 
CO., LTD. under the trade name of CO 3 addict wSS 3^^^^^^^^ °" ('"^""'^'^^"^-d by NIKKO CHEMICALS 

yethylene castor oil used in Example 1 to g^ve 62 a aT« h« ° ^'^^'^"^ °''''^^) acJded in place of the polyox- 
of white fine powders. ^ ' ^ ^ ^^9°^^ carboxyl group-containing polymer composition in the lom 

detem,ined in the same manner as in Exlpllt rtrsraJ^XrC^^ ^"'^""^ 
Example 13 

was added in place of the poVoxyethylene castor oU usedt E^r^n f'l ^ ''"'^'^'^'^ ^ ^-'^ 

polymer composition in the fomi of white fine powdels ^ ' '° ^"'^ ^ °' ^ g">"P-containing 

detem,i„ed in the same manner as in ExLpl:^^;C:Lra^;V^^^^^^^^^ 
Example 14 



^0 



45 



5£> 



de.em„od m »,e ,,mo man„„as in E«lpte , . XI^"""'"'''"' ""^ 

Comparative Example 4 

composition in the form of white fine powders ^ ' ^ ^ °' ^ g~up-contalning polymer 

S Po'jrrSir. .--'-^ of the resu^ng carboxy, group-con- 

detem^ined in the same manner as in Exlplfr. t:Ts:^:::ZZt-S^'^^^^^^^^ ^'^'^^"^ so,u«on were. 



55 





Table 2 


Example Nos. 


Dissolving Time 


Viscosity of Solution 
(mPa»s) 


Viscosity of Neutralized 
Viscous Solution 
(mPa»s) 




Without Stirring 
(min.) 


With Stirring 
(min.) 




Example 6 
Example 7 
Example 8 
Example 9 
Example 1 0 
1 Example 11 


50 
40 
30 
80 
50 
7 J 


7 
6 
4 
12 
7 
3 


10 
12 
10 
30 
12 

2 


53000 
51000 
55000 
58000 
56000 

58000 1 
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Tabic 2 (continued) 



ExsmpiG Nos. 


Dissolving Time 


Viscosity of Solution 
(mPa»s) 


Viscosity of Neutralized 
Viscous Solution 
(mPa»s) 


Without Stirring 
(min.) 


With Stirring 
(min.) 


Example 12 


18 


3 


6 


51000 


Example 13 


14 


2 


4 


52500 


Example 14 


30 


14 


30 


48500 


Comparative Example 4 


1000 


150 


600 


40000 



[0087] It can be seen from the results shown in Table 2 that according to Examples 6 to 1 2, there can be obtained 
a carboxyl group-containing polymer composition showing short dissolving time even without stirring, giving a resulting 
solution a very low viscosity, and giving a neutralized viscous solution prepared by neutralizing this solution a very high 
viscosity as in the case of Example 1 , even when a polyoxyethylene hydrogenated castor oil, an polyoxyethylene 
hydrogenated castor oil Isostearate, polyoxyethylene sorbitol tetraoleate, polyoxyethylene sorbitol hexastearate, poly- 
oxyethylene glyceryl monooleate, polyoxyethylene hydrogenated castor oil triisostearate or polyoxyethylene castor oil 
triisostearate is used in place of the polyoxyethylene castor oil used in Example 1 as an alkylene oxide adduct of an 
ester (d) obtained from a polyhydric alcohol and a fatty acid, as compared with Comparative Example 4 where a 
conventionally used polyhydric alcohol (strearyl alcohol) Is used. 

[0088] In addition, according to Example 13, it can be seen that there can be obtained a carboxyl group-containing 
polymer composition showing short dissolving time even without stirring, giving a resulting solution a very low viscosity, 
and a neutralized viscous solution prepared by neutralizing this solution a very high viscosity as in the case of Example 
1 , even when an ester (c) obtained from a polyhydric alcohol and a fatty acid and an alkylene oxide adduct of an ester 
(d) obtained from a polyhydric alcohol and a fatty acid are used together. 

[0089] Also, according to Example 1 4, it can be seen that there can be obtained, a carboxyl group-containing polymer 
composition showing short dissolving time even without stin-ing, giving a resulting solution a very low viscosity, and 
giving a neutralized viscous solution prepared by neutralizing this solution a very high viscosity as in the case of Example 
1 , even when lauroyi methacrylate is used together as an a.p-unsatu rated compound. 

Example 15 

[0090] The same procedures as in Example 1 were carried out except that 3.0 g of decaglyceryl decaoleate (man- 
ufactured by NIKKO CHEMICALS CO., LTD. under the trade name of Decaglyn-1 0-O) was added as an ester (c) 
obtained from a polyhydric alcohol and a fatty acid In place of the polyoxyethylene castor oil used in Example 1 , to 
give 60 g of a carboxyl group-containing polymer composition in the form of white fine powders. 
[0091] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
detemnined in the same manner as in Example 1 . The results are shown In Table 3. 

. Example 1 6 



[0092] The same procedures as in Example 1 were earned out except that 3.0 g of decaglyceryl pentaoleate (man- 
ufactured by NIKKO CHEMICALS CO., LTD. under the trade name of Decaglyn-5-O) was added as an ester (c) obtained 
from a polyhydric alcohol and a fatty acid in place of the polyoxyethylene castor oil used in Example 1 , to give 60 g of 
a carboxyl group-containing polymer composition in the form of white fine powders. 

[0093] The dissolving time without stirring and the dissolving time with stirring of the resulting carboxyl group-con- 
taining polymer composition, the viscosity of the solution and the viscosity of the neutralized viscous solution were 
detennined in the same manner as in Example 1 . The results are shown in Table 3. 

Example 1 7 

[0094] The same procedures as in Example 1 were carried out except that 3.0 g of decaglyceryl monooleate (man- 
ufactured by NIKKO CHEMICALS CO., LTD. underthe trade name of Decaglyn-1 -O) was added as an ester (c) obtained 
from a polyhydric alcohol and a fatty acid in place of the polyoxyethylene castor oil used in Example 1 , to give 60 g of 
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Io^TtZ^'Z.^^^^ composition in the form of white fine powders 

determined in the same manner as In Example 1 . The resu^are s^^^^^^^^^^^ "^^'^ 
Example 18 

[00961 The same procedures as in Example 1 were carried out exeeot that r,r,„^,^ , 

ufactured by NIKKO CHEMICALS CO.. LTD under the traS name Sexaolvn 1 I^hh r'^' ("^^- 
from a polyhydric alcohol and a fatty acid in place of the Dolvo^Jthlilnf ^ . • ^^"^^"^ ^" <'^> obtained 

Sp:yr^CoS:.r:L^^ 

determined in the same manner as In Exlple f. TtSsurall s3n i^:^^^^ ^'^"^"^ 
Example 1 9 

Sc?.;L brN.ro%'S'cA!s ^ Tr^? ' °' ^'^'^-'V. monooleate (manu- 

from a polyhydric alcohol and afaSy ^c^fnp.S oHhrpof^^^^^^^^^ T ^^'^^ ^"^'-^ 

determined in the same manner as in Example 1 . The resu^arl sZn in Table 3 "^^^ 
Example 20 

polylwaric alcohol »,d a fait. aoW in w'ce of *foorT„l^ ' " <■=> oW^lnM from a 

S po?v^"X?.r:.rt;:^riT.ii^^^^^^^^^ 

*.e™,„« „e aam, „,an„e, a, ,„ Example ■ ^^,^^",1^;.^ "n^llel""^^^^^ '^^-^ 

Comparative Exam ple 5 

S"AoxJllhX'^.r«^^ SI " ='>-„l „.s ,.c« ,„ plac o, 

the form of wMe fine powders 1 , to give 59 g of a carboxyl group^ntaining polyrrer composition in 

«en.i„ed ir, tns sarna manner as ,n E»Xl", 'T?e^Cl!r.hS^^^ 

Comparative Example 6 

s;"u».rcro7:iref«-^c:^^^^^ ? = 

In the fo™ of white Une powders 1 . to give 59 g of a carboxyl group<»ntainlng polymer composition 

detemtlnod ,„ the same manner a. In ExeLX". TZ2"::::Z2-^%''^'' """"">" 
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Table 3 



5 


Example Nos. 


Dissolving Time 


Viscosity of Solution 
(mPa»s) 


Viscosity of Neutralized 
Viscous Solution 
(mPa»s) 


Without Stirring 
(min.) 


With Stirring 
(min.) 




Example 1 5 


20 


3 


2 


66000 


10 


Example 1 6 


20 


3 


2 


58000 




Example 1 7 


40 


6 


10 


58000 




Example 1 8 


35 


5 


20 


57000 




Example 1 9 


35 


5 


150 


58000 


IS . 


Example 20 


35 


5 


10 


50000 




Comparative Example 5 


935 


130 


940 


42000 




Comparative Example 6 


900 


120 


840 


40000 



[0106] It can be seen from the results shown in Table 3 that there can be obtained a carboxyl group-containing 
polymer composition showing short dissolving time in any cases of stirring and not stirring, giving a resulting solution 
a very low viscosity, and giving a neutralized viscous solution prepared by neutralizing this solution a very high viscosity, 
when various esters (c) obtained from polyhydric alcohols and fatty acids are used in place of the alkylene oxide adduct 
of an ester (d) obtained from a polyhydric alcohol and a fatty acid used in Example 1 . 



INDUSTRIAL APPLICABILITY 



[01 07] Since the carboxyl group-containing polymer composition of the present Invention exhibits excellent solubility 
in water, there Is exhibited ain excellent effect that the dissolving time can be remarkably shortened without using a 
specialized dissolving device. 

[0108] In addition, when an aqueous solution prepared by dissolving the carboxyl group-containing polymer compo- 
sition of the present invention in water is neutralized with a proper base, a neutralized viscous solution having a very 
high viscosity is obtained. 

[0109] Therefore, the carboxyl group-containing polymer composition of the present invention can be suitably used 
as a thickening agent for various aqueous solutions. 



Claims 



1 . A carboxyl group-containing polymer composition comprising 1 00 parts by weight of a carboxyl group-containing 
polymer (A) prepared by copolymerizing an a,p-unsaturated cartoxylic acid (a) with a compound (b) having at 
least two ethylenic unsaturated groups; and 0.01 to 20 parts by weight of at least one compound (B) selected from 
an ester (c) obtained from a polyhydric alcohol and a fatty acid, and an alkylene oxide adduct of an ester (d) 
obtained from a polyhydrte alcohol and a fatty acid. 

2. The carboxyl group-containing polymer composition according to claim 1 , wherein the a, p- unsaturated carboxylic 
acid (a) is acrylic acid. 



3. The carboxyl group-containing polymer composition according to claim 1, wherein the compound (b) having at 
least two ethylenic unsaturated groups is at least one compound selected from pentaerythritol tetraallyl ether, 
tetraallyloxyethane, triafiyi phosphate and polyaliyi saccharose. 

4. The carboxyl group-containing polymer composition according to claim 1 , wherein the polyhydric alcohol used in 
the ester (c) obtained from a polyhydric alcohol and a fatty acid is a polyhydric alcohol selected from the group 
consisting of glycerol, polyglycerol, sorbitol and sorbitan. 

5. The carboxyl group-containing polymer composition according to claim 4, wherein the ester (c) obtained from a 
polyhydric alcohol and a fatty acid is an ester obtained from glycerol or polyglycerol, and stearic acid, isostearic 
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10 



7. 



acid or oleic acid. 



lo group-conta.ning polymer composition according to claim 1 . wherein the polyhydric alcohol used in 

II^'hT ^ P^'y^^y^"^ ^ ^atty acid Is a polyhydr^ afcohol 

selected from the group consisting of glycerol, polyglycerol. sorbitol and sorbitan. Po»ynyaric alcohol 

Istei'^S^^^ composition according to claim 6. wherein the alkylehe oxide adduct of an 

llZSln^rT ^'^^";,^P°'y^y^^'^ ^'^^^ol and a fatty, acid is at least one compound selected from the group 
hSZaZr ^"'^ ^^'^'^^ polyoxyethylene castor oil derivatives. polyTxrethy^^ne 
hydrogenated castor oil denvatives and polyoxyethylene glycerol fatty acid esters yoxyeinyiene 



15 



20 



25 



30 



35 



40 



45 



SO 
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